Comparison of pharmacokinetic and metabolic profiling among gossypol, apogossypol and apogossypol hexaacetate.
To characterize the stability, pharmacokinetics and metabolism of analogs of gossypol, apogossypol and apogossypol hexaacetate to provide a basis for comparison. Gossypol, apogossypol and apogossypol hexaacetate were incubated in plasma or liver microsomes from various species, or administered to mice, respectively, from which the stability, metabolism and pharmacokinetic profiles of these analogs were quantitatively determined using a liquid chromatography-mass spectrometry (LC/MS/MS) method. In various species of plasma, apogossypol and gossypol exhibited similar stability, while 20-40% of apogossypol hexaacetate was converted into apogossypol with concurrent formation of the corresponding di-, tri-, tetra-, and penta-acetates of apogossypol. (+/-)-Gossypol and (-)-gossypol showed comparable pharmacokinetic profile and oral bioavailability (12.2-17.6%) with some variations of clearance and V (ss) following oral and intravenous administration to mice. At the same molar dose, apogossypol showed delayed T (max)(1 h), a slower clearance rate and less distribution after administration to mice. Mono- and di-glucuronide conjugates of apogossypol were readily observed in mouse plasma following administration. Apogossypol formulated in sesame oil appeared to possess larger AUC and thus higher oral bioavailability than that formulated in cremophor EL:ethanol:saline. In contrast, intravenous apogossypol hexaacetate exhibited highest clearance rate partially due to its conversion into apogossypol. Concomitant with disappearance of apogossypol hexaacetate (iv), apogossypol converted from apogossypol hexaacetate was quantitatively detected, and accounted for approximately 30% of total plasma apogossypol hexaacetate. Oral apogossypol hexaacetate showed no bioavailability with little apogossypol occurring in the plasma. In human and mouse liver microsomes, glucuronide conjugates of apogossypol and its acetates were readily identified with the exception of gossypol glucuronidation. Apogossypol appeared more stable in human and mouse liver microsomal preparations than gossypol and apogossypol hexaacetate. Apogossypol and gossypol show similar oral and intravenous pharmacokinetic profiles and in vitro stability although apogossypol appears to have a slower clearance rate, larger AUC, and better microsomal stability. Apogossypol hexaacetate converts to apogossypol in both in vitro and in vivo settings and lacks any quantifiable oral bioavailability.